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Abstract of JP91 70003 

PROBLEM TO BE SOLVED: To obtain a nonmagnetic grain powder for a nonmagnetic substrate with 
the deterioration of the magnetic characteristic suppressed by heating an acicular goethite grain coated 
with an antisintering agent to densify it, wet-crushing and then heat-treating the grain. SOLUTION: An 
acicular goethite grain with the surface coated with an antisintering agent or an acicular goethite grain 
is heated and densified to obtain an acicular hematite grain, which is heated to >=550 deg.C to obtain 
a densified hematite grain. A slurry contg. the densified acicular hematite grain is wet-crushed, and 
then the slurry is heat-treated at >=pH13 and >=80 deg.C. The obtained grain is filtered off, washed 
with water and dried. Consequently, a hematite grain powder for the nonmagnetic substrate of a 
magnetic recording medium having <=0.3&mu m average major axis, <=1.50 major axis distribution as 
a geometrical standard deviation and >=35m<2> /g BET specific surface and with the soluble sodium 
salt content controlled to <=150ppm, expressed in terms of S04 , is obtained. 
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(i>m-^m7icmm^zmmu±<D7Kmitr juti u y^mm^ 

HI ii^±\zrs ox:j^T<DWLmxmm^mt!7.^mm 

t^^jt-^'&xm^n^F e CO, ^^tsmmm^. 
30 MfCcfc DS^^bfe^, mm^^iJ>^^m^i.xmitKf^s 

om-^myi^mm\z^m^m(D7KmitY 
ti ^) ii^mmy.\^mmT )vti ')iKmm^mm\^xn(bn^ 

^7s^m%i^xmi\:Km^no ch\z^ o§ft^y-^< 

H^l^^^^^^-it, 'A\^^X. i^§i-t^y-^< h^ife^ 

{k^-^nn^ \^t:^ts'm-'&i^i^mwi\zmm^mii7s 
^mm.i.xmtK^-^n'b z,t.\z^y)^^^-9-( 

iKt^^^^^-B-, 'A\^^X. IK147!iM't»14®^T6(flB^^:*t 
[ 0 0 5 7 ] fSi, ^-^^ h^=f^(D^i$.K^.^\Z. 

(D^mm. mmm. ^itm<D^^^[^±<D^^zm'^mim 
50 ^nn^s N i,zn, p, si,Ai ^(Dm^Tcmt)^ 



( 7 ) 

1 1 

00- 1 5 0 0 ppm, ISISttfife^ifi^SO* mwTi 

0 0- 3 0 0 0 p pm^WLTiJO. BETit^MllSlM 

[ 0 0 5 8 ] :*:^BJ^C^'g)^^2&a[^k$n3tt^J|^^V^< 

m^^^-^^^ h!ia^^ 5 5 0 t:J[^^±^r^i^?aj!I^l?*^^l^-r 
'5c:<!:^Ccfc otte^n-So ^^f-^^ hm^<D^^mm 10 

[ 0 0 5 9 ] i^m&it(Drcst>(Dmu)}Qmmm^z9ciL'D 
X. $>i^ti^cibm^}^±mx^m^mi^x:i^< cizf}^'^^^ 
mx^^. ^^^m:^m^m±mxwm^nx\^^^^^ 

alfe^f 5 0 0 - 2 0 0 0 p pm. nj^lifij^^:^ ^ S O 
, 3 0 0 3 0 0 0 p pm^^L/T*3 t) , BET 

it^M^MJi 5 0 - 2 5 0 m' y gmmx^^. m^^m 20 
y-^-f hi^^^mm.^yi(^i.x%^n^i^^^'^^^ h 

[ 0 0 6 0 ] mm^±mhi.x\t. m-Mmm^ti^^^ 

A, ;< ^^-r h U A. n D < y ;U v' U ^ (7) >y 

A, i5S®?T;i/an'>A. ^>fkT;i/ar:r>A, mmr)\^^ 30 
A^cr)T;u^ - A4l-^, r >i^y — ^€|(D7 

[ 0 0 6 1 ] i^^^m(D^ik-\'^^^ h^^ji, 
^zmf^^±mf)mm^nx\^^^^vty-i$^-f h5^^^2 

N aifeiCT 5 0 0 - 2 0 0 0 p pm, pTf§f4te^:fi^S 

01 3 0 0 --4 0 0 0 p pm^WbT43 0 , BE 40 

Tit^ts^MJi? 0'-3 5 om' / um^x^^o mm 
um.ifi2 b ox:^mo:>m'^\zyi.. m.i^w,it>.\z^mm^^ 
-r-s, *ni^ta^7:^M 0 or ^^;i^^^{cfi, m^K)^- 
f)^mM\z^u\^. m^<Di^^i)mti^-r<U'or^o. ^ 
^m:s:m<D^f^^m^Bc'rc^^zur)tfi-^{y<u\f^. 
tmmMmvxn^n^^^^'r^^ hn^{:i.. if-^-f 

mi^^x^o. BETit^mmm^^mmwm^x^^u 

[0 0 6 2] 'A^^x. {S:mm^-^^-f hn'f-m^^t. s so 



9 - 1 7 0 0 0 3 

12 

5 ox:^±x^ummLxMm^mit^nrz^^^'7 
h^'f'tr^. mmum<o±mm\ttfF^L< (is 5 ox: 

h U 'i' Atfi€:N a ^^TS 0 0 - 4 0 0 0 p pm. pJi§ 

S O4 ^^"C3 0 0 - 5 0 0 0 p pm^#U 
B E Tjt^S^MJi 3 5 1 5 0 X 

J!nii^?a^?)^5 5 0 t:7fci^<z)*i^(c«, mmm^t 

5 ox:^m^^m'^^z}t. ^-^^^ hi^^(D^m&it\t 
-\r^u^tixi^^^f}^. i&i^^zsn^m'Km(Dmmy)^±c 
^fcitf. ik^mt)^m^i.. mmizm:m^mumm\t^i%i^ 
n\z< t.^. 

[ 0 0 6 3 ] i^mm^t^ nrc^^^^ ^ ^ 
^xm.m^^i^xm'^^\^<i^rz.m. x^u->fi:b, ^ 
i^-^x. m^m^'t^ch\z^r)M^zmn^\^<-to 

4 tim&,±<Dmm/)^l 0 %i^T. b< fi5 %J!^T. 

J:D$?^U<«0 %T«^^o 4 4 jtimJ(^±<03aia75t 1 0 

re ?is ^t" <D m s ^ ^ tj^^ t# ^ ti iH/ i • 

[ 0 0 6 4] mn^^^Lrz^nt^-^^-f hi&^^^v 
7s^v-\t. m7.^ij — \z7^mit^hvoAm<Dr)i^:fy 
'j7f<imm^mmi.xpHm^i 3]^±\zmmiyr:im. s 
0 x:}^±(Dumxmmmmt^o 

[ 0 0 6 5] ^4^^v3^-r hm.^m^^'^t^ p HMf)^ I 
3^:x±(D(DT)u:fy *jmmmm(Dmm\t. 5o- 2 5 0 g 

y 1 Tii^^* Ul^o 

[ 0 0 6 6 ] ^^^^•^iJ^'f h)i55[^JK^5fe^^or;u;^7 u 

SHS®fiSft'OpHM;5>M 3?l^f^O^'&fc«. ^-^^^h^. 

'f-<Di^'f-^m\z^^-r^M^^±m\zmm't^mi^mm 
^^j]W:m\z'^ri\fr'r c tf)^x^'r. m.i^\^^Rzsm^ 

m\^^mi^f)^x^f^i}o ■€-<D±Ri«, pHMf)^! 4mmx 
^-T^^ hm^^m^z^^-r^mmm^m^zi^m 

HM«13. 1-13. 8 (OlSfflT&W* bi'^. 

[ 0 0 6 7] ^^^^^^ hm,^m^^'^ts D nmf)^ 1 
3&.±(D7)\^i3ijiky^mm(Dmmum\t. sox:u±f)^ 
B^ly<. <fcO^^L< 9 ot:UA±^^o 80t:5^f^ 
(D^^{c«, ^^ij^-i- hi^i^mm\zw^-t^mmm±m 
tc ^ s -r -5 0 $s *s «r ^ ^ 6*1 (cm 0 « -r -r c: <h ® li t 
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is:/s*rs- 10 
[ 0 0 6 9 ] 7Ki5fefeibT«, x:^? >5^-'>3 >tcJ;o 

[ 0 0 7 0 } i^, itJ^^^-TrJ^-f h^lfti^CDJfS^P^gPtc:^ 

[ 0 0 7 1 ] :*:^HJtc:^'5^jyi^Ti$^-r hJf^^tl. 
OrtSU, TKt^b. ^l^T. TJU^ - '^Acr);K^{b^. r 

)v^-^i^(Dm\\:.m. ^-i m(Dyi<imitmikzstr^ m<Dm 
[ 0 0 7 2 ) ^m^m\^. tn^'\-T3''f hta^^TK^f^ 

V^T, jfigij. JK^^-rSo ig^^tcJ^t), M 

[ 0 0 7 3 ] :$:^H^fc:;fett'5r;i/5r:'^A^b^i|^<hbT 

[0 0 7 4] T^U^X'^ A{k^4^C0^JfJDM«, ^tfe^V 
^ htL^^^\Z^l. A \ 0 . 0 1-50. 00 

mi;%T^^o 0. 0 1 aS%*f^T^^^^{Cti. t: 40 

t ^;u^tc43tt'&5^^7:?^^-|-:Ji'T?* 0 , 5 0. ooMft 

± ^ JtiD -r ^ it ^ ;0 Vet I ^ . 
[ 0 0 7 4 ] :^^B^\z i^^-f mit'^^t,l^X\t. Wl 

[ 0 0 7 6 ] mit^^<D^mm\t. ^^^-^^-(h 
i^T-^J^^Jc^u s i Ot ^^-eo. 01-50. oos 
m%x$>^. 0. 0 I mm%^mx$>^m'^iz\:x. t't 

^Jl'P\Zi^if^^WLt)^^-^^X$>r). 5 0. oo®s% 
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\zmm'r^M^f)^u^^. 

[ 0 0 7 7 ] TJUa - C> A<b^4^<h>>-'f 5^{b^4^<h$r# 

b, A 1 ^sscfsiiis i o, Wi^mt(Dm^xo , 0 1- 
5 0. 0 0 as%7i^jff ^ bi.^. 

[ 0 0 7 8 ] 

ACD^WS/^^N a^^T 3 0 0 p pmJ[^i^T. "eifgt^gf^ 
iyiO-^^Sj^^S 0« 1 5 0 p p mi^ilTT^o 

Ja-^, )f!»**:p HM:6^8 J!Jil±(Dii5^ae0f^*'W^^ 

^\z\t. ^^^m^m^\z:Hi^^^mi±^mnx\^^^c 
^it^ ;i i:7!)tT#, ^m^mi^Tmm<D±\zmm.^mm 

mm,mmm^iz^m^'ttx\^^^^^^f^^L'r^^m,m 
i^i^Tm^(omm\z^omm.wi^<D^^it^mm'r^z: t 

f)^x^ ^ t\^^ommx$>^o 
[ 0 0 7 9 ] 4^m^Tmmcomm^mi^t4^mi^^ni^ 

Lxmm^'^^mmtf^'ox\.^^-^m^± hu^Am^^ 
^m^mmm^-\'^7i<imim^-r^ ctt)^x^rci:iii\zB 
sbT. mMmf}m^\3i<^nx. mnm\zn^LVx\^^ 

[0 0 8 0] ;i(Dmm\z'D\,^x. ^sT^zisim-r^. 
CO 0 8 1 ] Wimi^tvxmm'r^§^^t^-!$^< 

[ 0 0 8 2 ] \^^'rn(Dyjmftz:^\.^xh^^y-^^ hm 
'¥'^mm't^±tjimnf)mmm-WiXi^^m'^\z\t,mf^. 
Kjt^mm^^zmmm, csoi - d i)^^m^z^^r^<Dx 

[ 0 0 8 3 ] ^i4^fS^;<i^^y-i5''r hi^^^^ 

^•rs^'&fctt, Na, SO. ^TKnl^ltfiftS? 

m^^^i:^^ t th\z. Kjt^mm^z\'i.K' . nh* ' . n 
mmm^^tst^m^^cB< . zot^m^tRF (s 

O, ) (OH) , (R = K* . NH, * , Na* ) Xt^ 

^n^o zti^ttm^\tmm^(o^mmmx'^^\zx^ 

i^m^<t<Drcib(D^ummmmxm\z:}o^^ 
^m±r^rctb^zt^>mx;^^mmm±m^zX':>x. i^ik 
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[ 0 0 8 4 ] mmf^-&it7i^mit^h'Jo/^^z^m\^^x 
^\z\t. i^P^tc^fiK$ns?5i[iig*«N a, so. -c* 

M6*JfC«Nai SO, iicktXN a OH&|^5feT?^Stir 

\z. n^\^m'pmm^p^^\zmcji<isb ^nrz-pim^mm 20 

[ 0 0 8 5 ] ±j^U;/^ilO, pJ^ttt^ h U AJta^pI^ 

MS: 1 3 J!^^±tc:iii^b. s ox:i^±<D^mxMmmm'r 

mm^ti. mm\z7i^psm^±h^)^Am'^7i^'^m^mm 

[ 0 0 8 6 ] m^^mm^^^z^m^nxi^^^Wi^^^^^^ 

tr^^mm\i^i^mm(Dm$A\zi^vmm,^\±(D9^^it^^ 
^m^n^mmiz^i^^x. ^mcDmn^^i^ 

x^^^i^^^ t'r^^mmi±m'¥'mm<Dmm(Dmn'^m 40 

mx ^ fzh (D ^x ^ o 

[ 0 0 8 7 ] mm. :^^mm\t,. mm(DmmmRrsit«^ 

!f^^^ 8 0 r j^±cDtas^, p hmt;^^ 1 3 t^^cdt;!/:^ u 
7Kmmxmmmmi.rcm^ . m^m^m(D^mmiti^n 

*j^7f^mm^xmmmmi^rcm'^(D\.^'m(Dm'^\z^. 50 
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mx^^hi^-^om^^m^i^xi^^^o 

[ 0 0 8 8 ] 

[ 0 0 8 9] y)i^^m\t. m^mf^m(D:^.^ ^J- 
mm^m^l^\zJkis^x:^^^. 1 0 0 g tcffl^-r-sa 

^\zmv. y)\^^\zm'orcimmi^<Dm^^m'r^ct\z 

[ 0 0 9 0 ] !i^^(7)5f ^i^mmmt. m^m 
^m^M (X 3 0 0 0 0 ) ^myj[^Rzsm:^\^{z^n^* 

ti4m\z^i^Vft^M (X 1 2 0 0 0 0) (c^^n^St 

[ 0 0 9 1 ] n=F(D^mm(Dm{^mmm^m (a g) 

Tm(D:^f^\z^io^^rcmx^{.rc. mt>. ±mm 
:k^M\z^'^n^i^^(D^^^^m]^vr:im^. ^(Dmi 
^mf)^'bmw-i.x7kit>r;ii&^(Dmm(D^mm^mwii^'^ ^ 
mi^^^^miz^^xn^iEmmmm,±\z^mizm:^<D 
^mm^. mm^zm^(D^mm^m(D^ti^ti\zm,'r^ 
mf-o^mmmm (is^yju-fT) ^-^^mx:/ay hr 

4. 1 3 %<^-en-^ntctg^-r'5:^tt^a)MS:^^<h 

0, ^MIliPMMM (a g) =^^:7;U-rT8 4. 13 
%\Z:i5\f^mm^ym^y)\^-(T5 0 %tC:fett^;^tt^ 

^ d t ^ic^-r^p 

[ 0 0 9 2 ] it^M^tiBET?*tCcfcO^J]^LfcM-e^ 

[ 0 0 9 3 ] ^-Tij^-r hJis^ajiS^^^fkt^es^. 
,ET \t. ±n^BETm\z^y)m^i.r^it^mm<Dmx$> 

W-i^mmmi cm. ¥i^^$ftSwc m^fflViTH^^^li: 

;^ ^ i ^ b T T f S ^ t c o T m b M T ^ S o 
Sts» (m'/'g)==((41w+2w')/(lw' 
• p p ) ] X 1 0 ■ * 

((0b, pp ti^-Ti^'^ hcDKitmr^o. 5. 2 g/ 

c ^ffl V>;to ) 

Ste« ti. m^{Hmjscif^m^^mizmyKiif)^±<f<^<m: 
mf}^^mfjii^^(Dit^mmx^^fi^^. s.^i /Ste. 

* s <h igc^ t- s . 
[ 0 0 9 4] ^iK^-T^-f hi^^^m\zw^r^A \ m 
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[ 0 0 9 5 ] mi^ p Um^t. Un 5 g ^ 3 O Om l COH 
fky^Xn^znomO. *^L>S:jffi7K 1 0 Cm 1 ^JdD 

p J I S Z 8 8 0 2 - 7 JctieoTi|i]:^U, 

[0 0 9 6] '^miii'h^jOAm<D^mm:&xf'^miim 

[0 0 9 7] mn^mit. n^nftmm(D2 5x:\z^n 
^mi^^xm^Vs -rommo^ 1 . 9 2 1 / s e 
[0 0 9 8] tmi^TmmRumm.t^mm(Dmmmm<D 

^Rm\t. r^f □X;?c-^-UGV- 5 DJ 
[0 0 9 9] ^©feS^R at*,, rsurfcom-57 

5 Aj (^M^^^^i^^^fcti). ^m\^^xm^m<o^st-m 

fco ■\'>^^JiTf3|St:5^:t7^-y TAV T- 1 2 0 

[0 10 1] Sl^^-lili, riiib^*^Sim;f3m-v SM- 
3 S - 1 5 J {■^'^r.w.w^^^.m) ^Mffi nepa 
^ 1 0 Ko e ^xii^v^xm^y^tL. 

[0 10 2] amiagiii'f (D^&^^^^rs^MfiHi 

lia ^ 5^ <D Jig M » C ^ ?S 12 ® ^ <D m ^ 4^ 14 (7) ^ 

mm^mm^^u^^ ox.. ^^m^9o%cd^ 
[0 10 3] s^^'>- r^m^^^^ 

thUV-2l0 0j (ttc^^tfcS^^if^R^Si) ^fflV^T 

M75^;^€Vi^g, ^^^Ltc< 
II® IR^^ (/im" ) = 1 n (1 / t ) /FT 
t : A = 9 0 0 n mtCiS^t-S^^ii^ (-) 

FT : m^\zWi\*^t^y ^ )\^i:.(n^^m.^mm(n>w^ c/x 

m) 

[0 10 4] 5^^f5^$^^^^^-r^^^|g^1i^^^<2^, # 
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IS 

wm^^^^i.\z^fi^^nfz,i'^m^-^mmh(Dn^ 

<^n^ (C) (#^«l<4^l^f*:<o;p^<i:^^?8liiTit[i^O/p 

10 [0 10 5] <^t^^vi$'-r h5K[^cottii>^fay-^ 

(¥i^:Stt@0. 2 2 0 At m. ^l^^tt^ 0 . 0 2 7 5 
Mm, IftitS. 00:1, B E Tit^M^M 12 5m' 
/g, ^m'&.^V^)0U^(D^^^i^H^^nXAb2 
ppm, pT^i4l5a®g^O"^WS:f!»^ S Oi 2 8 3 p 

pm> PHM7. 1 ^S:t/^H^2P{^MM 1 . 27) 75 

0 g ^TK't'fcffig^^ii-Tx ^ u -i: b, m'f^^mm,^^ 

g/ I (CiSMbfco c<d;^^ U - 1 5 0 1 ^jDDlWib, 

^Sr60t:i:b, 0. 1 N CO N a o HTK^flae^Jlra at;^ 

20 ^ U -CD p HM^ 9 , OJdE^^b/io 

[0106] ±bHt;u:^ U1±x^ u - «^tc, ^JSS 

IS^lh^Ji:bT3^7K:tf 2 2. 5 g ^^^/r tCj&D^ , ^ 
^tmt>-:>tL^. 6 O^^Ppl^^^Srfrofeo COX 
•^U~f::0. 1 NCDi^®?^fg?^^rax., X5U-<dpHM 
^6. Ofci^^b;to -^-cDt^, S^tCctO, jtgij, tK 

^< hl^^JllS^^tC-^^n^ S i O, fiHO. 86wt% 

30 [0 10 7] m^ntz.^^^-^^ hia^«)5fc 7 0 0 g 

^, X5^>UXS!|[Hlfe^pfc:^SAb, lHl^igli^-&/j:75^ ^ 
^m4'T3 0 O'CTe O^PB^I^$aii:£fToTB^27Kb, 

hl^-i^H, ¥i^:^$a^O. 15 0 urn. ^i^^lft 
@0. 02l6Mm, fftlte. 94:1, B E T it^® 

(S.ET ) 1 5 7. 6m' /g, Oig^ S , e . 
/St«« «4. 1 3, pJ^^4:^ h U »>Aiao^#fflHN 
a^lCT 1 1 8 3 p pm, pT^14e!£^i^<^>"^Wa« S p 
, ^^T1735ppm, «S^^t:pHM6. 3 RtK^fpI^ 
40 ip^^M 1.32 X^-dTz. 

. [0 10 8] )k\z. ^^m^^^^^-i 5 

0 g€r-fe^5 *>!5^Sa<7)[sItei^JcSAb, lHlfe^ift$-a:;^ 

¥i^:^tt^?5r^ 0. 14 8Mm, ¥i^^tt^?!>^0. 0 
217/zm, 6. 82:1, B E T Jt^ffilSM 

(SwT ) 7:^^53. 1 m' yg, ii5^^^b(D^^ s.et 

/Si£, . 4 0, nJ^14:>- h U "^7 Alg(D#Wa;!^^N 
a^#Tl 3 8 6 p pm, pJ ^ 14 fiSE ®! :^ <Z> ^ W S S O 
50 . ^lCt?2 7 3 9 p pm, iK) p H <1 5 . ^'BlXS^^ 



19 



10 



20 



ff'JC^^n^SiO, m^^O. 9 5 w t ^T^-p/t. 

CO 1 0 91 ^^tift^mmit^^^^^^ h)fa^3»5fe 
6 0 0 e^$>^f}^ctb^^^m^m'vm.m^i.ftm. 
7K3. 5 I fc^xb, 3}^^5=^^-y-- {^^mitumw^ 

(0 110} :^\z. n ^nftMmmit^^^-^ ^ < h<a 

^(D;^ ^ ^J—^mm SGM (^><X/^Vu/KSL:XX 

Sc 2 0 0 0 r pm<^t><i:T3B^FBlfl^ • i^tfeb;^. t# ^ 
nfcX ^ U — 4»<0§ft»i^v^-r 3 2 5 m e s h 

[Dili] ^tenrciiS^^lt:^**:^"^:^'^ h)f^-^c^X 
^ U-<7)llia^^ 100g/l<i:b, X^U-^5 1i:b 
feo CCOTs"^ *J—^m,WVrj:f)^^> 6N<ONaOH7K^ 
fgg^jfJD^TX ^ U -C7) p HM^ 1 3. St'I^Mbfeo 'A 

tab, -^ota^T 3B^FBl^^^L;t. 

C0112];^fc:, dCDX^ ^)-^^ti >5^-'>3 >fe 
tCcfcOTK^b. pHM/^^lO. 5 ox ^ U — <h L/^o IE 

c:^ 9 6 g/ 1 T^o^t. 

CO 1 1 3} ^^Jd, y:7±— D- h<£:^liTJSj3*JL, 

7K^3l7KbT^tfj^(Dll^^7^^' 3 0 a s J^Ttc;^^:^ ST^K 

h;ux> 

CO 1 1 6] mibntc.^-^^^ h^^^^tsmm^m^ 

T^U y — ^^' — ^ffi V^T 5 5 M m(^/¥^ tC^^b. 

CO 1 1 7] ni^nrzt}^m^Tmm(D^^\^i 97%, 

^Mm^Ralie. 8nm, ^>i$^^ (+Bjt*M) Hi 2 
OT^o^cio 40 % 

CO 1 1 8] <fiS^BB^^coMit>^^^^^<i:t-^§f 
t^^Mai4^^^IS^5|5 (¥i^:gWMO. IS/zm, W-^m, 
$6^0. 0 2 2 m, Ifitfc 6 . 8 : 1 . ^m:;^} 1 6 9 0 

o e , ^^mitm, i3iemu/g) i2g, mmM 

(fflS^ : AKP- 3 0, ft^^b^ im m 1. 2 
g. /J — 7}f>y^u/d7 (^S*: #32503, H^^b 
fi£ («c) M) 0. 3 6 g. ^iS^^JI^flgJg?^ (X;U3^^>^ 
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-^^-^ hm.'f-mmt.. "^mmii^o . i48Mm. ^las 

0. 0 2 2 0 //m, |ftit;&^6 . 7 3:1, ISi^tf-fX 
<Oj^<«rMtp<lllMa g/)t 1 . 33, BETlt 
^®ISM (S.iT ) f)^S2. 5m* /g, i^^^^bcofi 
S[ (S,E, /S,tn ) ;&tl. 40, «»^*:p HM;!>« 9 . 
2 , . -51^14 h U A«<D^WS;^^^N a^^T 1 4 4 p 

pm, p^m^mmm.<K>^mmti^so, ^js:T2 0ppm 

CO 1 1 4] <INaf4Ttl!lJl<^S!iit>±gBTt#^nfc^ 

ym^ h 'J ^AS*wrs«fbHx;u-g^Kt:x;u#^a 

3 0 SS% <i: $^^^7 n^:^1^-y > 7 0 SS%) 

%) CKDrm-^i^^Mtcy^x h 5 Jl/T 3 0 ^J^^']?! 

j^LfCo ilcD^^it^<5:rxO ttib, 1 4 0 m I :^^X)^IC 
1. 5mm(i):y^X t'-X9 5 g. J ^ ^§ ^ (X 

ji/7j^>^:^ h u ^ h.m^m'T^^^^) ^\y^>mm 3 0 m 

«%, ^^J (>^5^;Ux5^;U'5r h > ; h;i/x>=l : 1) 

7 0ms%) , 5/^ n^^^it y ;<5^;i/X5';i^^ h > 

CO 1 1 5] m^nft^-T^^ hm.^^'^tsmn(Di^^ 



1 0 ommm 

1 0 

1 0 magi5 
4 4. ems^ 

111. 4MSIfl5 

6 6.9 fifi^ 

n^4^1^/ >i:^?g^UT?M^4^ (©?^^^7 8%) ^ 

fco Cco?gi^4^^^t) tBb, 1 4 Om 1 ;^^X)ffi*c 1 . 
5mm(i):tf ^X f-X9 5 g, ^g^^J^Jiirgfgj (X;U;}^ 

>l?:^ h u ':7AS=^w-r'5 3}?ij r:7u^>*^ig 3 0 aa 

^§^J (7C^;l/X^;U^ h > : h;ux>=l : l) 7 
r/hJUX>i:<ht)(rj^J!jnb, '^-f > h '>x-;^7-T6ffi5p 
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